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(54) VEHICLE BACKING SUPPORT APPARATUS 

(57) An object of the present invention is to provide 
a vehicle backward movement assisting apparatus dur- 
ing parking, in which a steering assisting guide display 
is performed so that a driver can easily grasp a steering 
timing, a steering amount or a backward movement 
amount n parking a vehicle. 

When a vehicle starts a turn, a detecting means of 
a rotation speed difference between a right wheel and 
a loft wheel 120 detects a rotation speed difference be- 
tween a right wheel and a left wheel. When the differ- 
ence becomes the predetermined value or larger, it is 
recognized that the vehicle starts the turn. The angle 
speed, which is detected by a yaw rate sensor 11 8 since 
the start of the turn, is added as a yaw angle. Then, the 
vehicle is stopped and a shift lever 5 is operated so as 
to be set to a backward movement position, whereby 
the yaw angle at this time is detected as the turn angle 
since the time of starting the turn. An image processor 
8 displays a parallel parking guide line and a vehicle 
space mark so as to be inclined on the screen of a mon- 
itor 4 based on the turn angle. 



FIG.2 
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Description 

Technical Field 

[0001] The present invention relates to a vehicle 5 
backward movement assisting apparatus during park- 
ing, and particularly, to a device for superimposedly dis- 
playing an indicator for assisting a steering wheel oper- 
ation during parking operation on a monitor screen on 
which the rear of a vehicle is imaged. 10 
[0002] Also, the present invention relates to a vehicle 
backward movement assisting apparatus during parallel 
parking (in tandem), and particularly, to an apparatus for 
assisting a steering wheel operation in the case where 
a vehicle is stopped in an inclined state with respect to *5 
a parking space so as to be parked in tandem. 

Background Art 

[0003] Conventionally, there has been proposed an 20 
apparatus, which displays the rear view of a vehicle on 
a monitor screen when a target place becomes out of 
sight for a driver due to a blind spot of the vehicle during 
a backward movement of the vehicle. For example, Jap- 
anese Patent Publication No.2-3641 7 discloses a vehi- 25 
cle rear monitor apparatus comprising a television cam- 
era for picking up an image of the rear of a vehicle, a 
monitor television for displaying the image picked up by 
the television camera, a sensor for outputtmg an infor- 
mation signal related to a steering angle of a wheel, and 30 
a circuit for generating a marker signal in accordance 
with the information signal from the sensor and super- 
imposedly displaying a marker on a television screen. 
In this apparatus, data on the wheel steering angle and 
data on marker positions along the direction in which the 35 
vehicle moves backward, which corresponds to the 
steering angle, are stored in a ROM. A predicted back- 
ward movement locus of the vehicle in accordance with 
the steering angle at that time is displayed on the tele- 
vision screen as a series of markers superimposed on 40 
the image picked up by the television camera. 
[0004] According to this apparatus, when the vehicle 
moves backward, the rear view of a road condition, etc. 
and the predicted backward movement locus of the ve- 
hicle in accordance with the steering angle are dis- 45 
played on the screen of the monitor television, so that 
the driver is capable of moving the vehicle backward by 
operating the steering wheel while the driver watches 
the television screen without turning the driver's head 
backward. so 
[0005] However, when the above-described conven- 
tional apparatus is used in a parallel parking or a lateral 
parking, there are problems as follows: in the case of 
parallel parking, it is difficult for the driver to determine 
the timing to turn the steering wheel and the steering 55 
amount, and in the case of lateral parking, it is difficult 
for the driver to determine what amount the vehicle is to 
be moved backward and the steering amount for the 



completion of parking. On the other hand, when the driv- 
er can know the angle relation ofthe vehicle with respect 
to a target parking space at the time of starting the park- 
ing operation, it is possible to provide a preferable guide 
display in parallel parking or lateral parking based on 
the information. 

[0006] When performing parallel parking, for exam- 
ple, the vehicle is stopped in an inclined state with re- 
spect to a parking space and advanced into the parking 
space at an appropriate steering angle. Further, the 
steering wheel is returned in the reverse direction to 
guide the vehicle to a target parking position. However, 
in the conventional rear monitor apparatus, there is a 
problem in that when the driver looks only the rear view 
and the predicted backward movement locus of the ve- 
hicle on the television screen, it is difficult for the driver 
to determine what degree of steering angle the vehicle 
is to be advanced into the parking space at and where 
the steering wheel is to be returned, whereby parallel 
parking can not be sufficiently assisted. 
[0007] Also, in the case where the vehicle is stopped 
for parallel parking, the degree of the angle of the vehicle 
with respect to a parking space depends on the habit of 
each driver. Therefore, it is difficult to perform the steer- 
ing assist appropriate to each driver. 

Summary of the Invention 

[0008] The present invention has been made in view 
of the above problem. Accordingly, an object of the 
present invention is to provide a vehicle backward 
movement assisting apparatus for displaying a steering 
assist guide with which a driver can easily ascertain a 
steering timing, a steering amount and an amount to be 
moved backward in parking. 

[0009] Another object of the present invention is to 
provide a vehicle backward movement assisting appa- 
ratus capable of guiding a steering timing and a steering 
amount which are appropriate to each driver in parallel 
parking. 

[0010] in orderto achievethe above objects, a vehicle 
backward movement assisting apparatus during park- 
ing operation according to claim 1 is characterized by 
comprising: a camera for picking up the rear view of a 
vehicle; a monitor disposed at a driver's seat; a recog- 
nizing means for recognizing a start of turn of the vehi- 
cle; a detecting means for detecting a turn angle of the 
vehicle after the start of turn; means for indicating an 
acquisition of a turn angle for indicating a timing for de- 
tecting the turn angle to the means for detecting a turn 
angle; and means for controlling a display, for displaying 
the image by the camera on the monitor while the vehi- 
cle being moved backward, and for superimposedly dis- 
playing on the screen of the monitor a guide display for 
assisting the vehicle drive during parking operation, and 
a guide display based on the turn angle detected by the 
means for detecting a turn angle. 
[001 1] The means for recognizing the start of turn of 
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a vehicle may be preferably composed of means for de- 
tecting the rotation speed difference between a right 
wheel and a left wheel, a vehicle speed sensor and a 
steering angle sensor or a dedicated button. The means 
for detecting a turn angle may be preferably composed 
of a yaw rate sensor, the steering angle sensor and a 
travel distance sensor or a geomagnetism sensor. The 
means for indicating an acquisition of a turn angle may 
be preferably composed of a shift lever or a dedicated 
button. 

[0012] The guide display is one for parallel parking 
may include: a parallel parking guide line displayed on 
the monitor screen in accordance with the turn angle de- 
tected by the means for detecting a turn angle; a vehicle 
space mark movingly displayed along on the parallel 
parking guide line on the monitor screen in accordance 
with the steering angle of the steering wheel; and an eye 
mark which is fixedly displayed at a predetermined po- 
sition of the monitor screen and guides a return point of 
the steering wheel. . 

[001 3] A vehicle backward movement assisting appa- 
ratus during parallel parking operation according to 
claim 6 of the present invention comprises: a camera for 
picking up the rear view of a vehicle; a monitor disposed 
at a driver's seat; a steering angle sensor for detecting 
a steering angle of a steering wheel; means for control- 
ling a display, for displaying the image by the camera on 
the monitor while the vehicle being moved backward, 
and for superimposedly displaying on the screen of the 
monitor a guide display for assisting the vehicle drive 
during parking operation; and a first switch and a second 
switch which are disposed at the driver's seat of the ve- 
hicle, and by which the moving guide display on the 
screen of the monitor is moved in parallel and rotated, 
respectively, characterized in that: the moving guide dis- 
play includes a parallel parking guide line and a vehicle 
space mark displayed so as to be moved along on the 
parallel parking guide line in accordance with the steer- 
ing angle of the steering wheel detected by the steering 
angle sensor; and the fixed guide display includes an 
eye mark, which is fixedly displayed at the predeter- 
mined position of the screen of the monitor and which 
guides a return point of the steering wheel; and the 
means for controlling a display learns and stores the 
past rotation angle of the moving guide display made by 
the second switch and represents the moving guide dis- 
play on the screen of the monitor at the stored rotation 
angle. 

[001 4] In the apparatus, the image of the rear of a ve- 
hicle, which is picked up by the camera when the vehicle 
is moved backward, is displayed on the monitor, and the 
moving guide display and the fixed guide display are su- 
perimposedly displayed on the monitor screen as the 
guide displays during parallel parking operation. The 
past rotation angle of the moving guide display by the 
second switch is learned and stored, and the moving 
guide display is represented on the monitor screen at 
the stored rotation angle. That is, the moving guide dis- 



play appropriate to a driver is provided. 
[001 5] A vehicle backward movement assisting appa- 
ratus during parallel parking operation according to 
claim 7 of the present invention, in the apparatus ac- 

5 cording to claim 6, comprises the steps of: operating the 
second switch in the stop position of a vehicle to adjust 
the inclination of a parallel parking guide line and the 
inclination of a vehicle space mark to a target regarding 
a parking space on the monitor screen; operating the 

10 first switch to superimpose the parallel parking guide 
line on the target regarding the parking space on the 
monitor screen; returning a steering wheel for superim- 
posing the vehicle space mark on the parking space; 
moving the vehicle backward while retaining the steer- 

is jng wheel at the position; stopping the vehicle at the po- 
sition where the eye mark is superimposed on the park- 
ing space; moving the vehicle backward during a static 
turn so that the steering angle becomes maximum in a 
reverse direction; and appropriately performing parallel 

20 parking of the vehicle at the parking space. 

[001 6] In the apparatus, at the stop position of the ve- 
hicle, the second switch is operated until the inclination 
of the parallel parking guide line and the inclination of 
the vehicle space mark are adjusted to the target regard- 

25 jng the parking space. Then, the first switch is operated 
until the parallel parking guide line is superimposed on 
the target regarding the parking space. Further, the 
steering wheel is returned to where the vehicle space 
mark is superimposed on the parking space, and the ve- 

30 hide is moved backward while holding the steering 
wheel in the state. When the eye mark is superimposed 
on the target point, next, the position is recognized to 
be a return point of the steering wheel, resulting in stop- 
ping the vehicle. When the vehicle is moved backward 

35 during a static turn so that the steering angle becomes 
maximum in a reverse direction, the vehicle is appropri- 
ately parked in parallel at the parking space. 
[0017] A vehicle backward movement assisting appa- 
ratus during parallel parking operation according to 

40 claim 8, in the apparatus according to claim 6 or 7, com- 
prises a right-or-left selection switch which is disposed 
at the driver's seat of the vehicle, for selecting one of a 
left parallel parking and a right parallel parking, in which 
the means for controlling the display represents on the 

45 monitor screen the moving guide display and the fixed 
guide display for the parallel parking selected by the 
right-or-left selection switch. 

[0018] In the apparatus, when one of the left parallel 
parking and the right parallel is selected by the right-or- 

50 left selection switch, the moving guide display and the 
fixed guide display used for the selected parallel parking 
are displayed on the monitor screen. 
[001 9] In a vehicle backward movement assisting ap- 
paratus during parallel parking operation according to 

55 claim 9, in the apparatus according to claim 6 or 7, the 
means for controlling a display represents the moving 
guide display and the fixed guide display used for one 
of a right parallel parking and a left parallel parking with 
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a high priority on the monitor screen, thereafter the 
means judges whether the direction of parallel parking 
is a right one or a left one, based on the steering angle 
detected by the steering angle sensor, and further in the 
case where the parallel parking is performed in a direc- 
tion different from that in case of the moving guide dis- 
play and the fixed guide display displayed with a higher 
priority, the moving guide display and the fixed guide dis- 
play of the other direction are displayed on the monitor 
screen. 

[0020] In the apparatus, first, the moving guide dis- 
play and the fixed guide display used for one of the right 
parallel parking and the left parallel parking are dis- 
played with a high priority on the monitor screen. There- 
after, whether the direction of parallel parking is a right 
one or a left one is judged based on the value detected 
by the steering angle sensor. In the case where the par- 
allel parking is performed in a direction different from 
that in case of the moving guide display and the fixed 
guide display displayed with a higher priority, the appa- 
ratus changes to the moving guide display and the fixed 
guide display of the other direction are displayed on the 
monitor screen. 

[0021 ] A vehicle backward movement assisting appa- 
ratus during parallel parking operation according to 
claim 10 : in the apparatus according to claim 6 or 7, 
comprises a yaw rate sensor for detecting the yaw rate 
of a vehicle, in which the means for controlling a display 
judges whether the direction of parallel parking is a right 
one or a left one in accordance with the angle change 
of a vehicle in a predetermined time required for stop- 
ping for performing parallel parking, based on the yaw 
rate detected by the yaw rate sensor, and the moving 
guide display and the fixed guide display of parallel park- 
ing in the judged direction are displayed on the monitor 
screen. 

[0022] In the apparatus, whether the direction of par- 
allel parking is a right one or a left one is judged in ac- 
cordance with the angle change of a vehicle in the pre- 
determined time required for stopping the vehicle for 
performing parallel parking, based on the yaw rate de- 
tected by the yaw rate sensor. Then the moving guide 
display and the fixed guide display of parallel parking in 
the judged direction are displayed on the monitor 
screen. 

Brief Description of the Drawings 
[0023] 

Fig. 1 is a side view showing a vehicle equipped 
with a vehicle backward movement assisting appa- 
ratus according to the present invention. 
Fig. 2 is a block diagram showing a structure of the 
vehicle backward movement assisting apparatus 
according to Embodiment 1. 
Fig. 3 is diagrams stepwise and schematically 
showing a monitor screen during parallel parking 



operation according to Embodiment 1 . 
Fig. 4 is a diagram showing a display method of a 
guide display according to Embodiment 1 . 
Fig. 5 is a diagram showing a display method of the 
5 inclined guide display. 

Fig: 6 is a diagram for explaining parallel parking in 
the case of a turn angle 6. 

Fig. 7 is a diagram for explaining lateral parking in 
the case of a turn angle G. 
10 Fig. 8 is a side view showing the vehicle equipped 
with the vehicle backward movement assisting ap- 
paratus during parallel parking operation according 
to the present invention. 

Fig. 9 is a block diagram showing a structure of a 
15 vehicle backward movement assisting apparatus 
according to Embodiment 6. 
Fig. 10 is diagrams stepwise and schematically 
showing the monitor screen during parallel parking 
operation according to Embodiment 6. 
20 Fig. 1 1 is a flowchart showing operations according 
to Embodiment 6. 

Fig. 1 2 is a diagram showing a mode operation but- 
ton according to Embodiment 6. 
Fig. 1 3 is a diagram showing a back guidance menu 
25 screen according to Embodiment 6. 

Fig. 14 is a diagram schematically showing the 
monitor screen in the case where a parallel parking 
learning function is disabled according to Embodi- 
ment 6. 

30 Rg. 15 is a block diagram showing a structure of 
the vehicle backward movement assisting appara- 
tus according to Embodiment 7. 
Fig. 1 6 is a flowchart showing operations according 
to Embodiment 8. 

35 Fig. 17 is diagrams stepwise and schematically 
showing the monitor screen during parallel parking 
operation according to Embodiment 8. 
Fig. 1 8 is a block diagram showing a structure of a 
vehicle backward movement assisting apparatus 

40 according to Embodiment 9. 

Fig. 1 9 is a diagram showing the travel locus of a 
vehicle according to Embodiment 9. 
Fig. 20 is a flowchart showing operations according 
to Embodiment 9. 

^5 Rg. 21 is a block diagram showing the structure of 
the vehicle backward movement assisting appara- 
tus in accordance with a modified example of Em- 
bodiment 9. 

Fig. 22 is a block diagram showing a structure of a 
so vehicle backward movement assisting apparatus 
according to Embodiment 2, in which means for rec- 
ognizing a start of turn is composed of a vehicle 
speed sensor and a steering angle sensor. 
Fig. 23 is a block diagram showing the structure of 
55 the vehicle backward movement assisting appara- 
tus according to Embodiment 2, in which means for 
recognizing a start of turn comprises a dedicated 
button. 
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Fig. 24 is block diagram showing a structure of a 
vehicle backward movement assisting apparatus 
according to Embodiment 3, in which means for de- 
tecting a turn angle is composed of a steering angle 
sensor and a travel distance sensor. 
Fig. 25 is a block diagram showing the structure of 
the vehicle backward movement assisting appara- 
tus according to Embodiments, in which the means 
for detecting a turn angle comprises a geomagnet- 
ism sensor. 

Fig. 26 is a block diagram showing a structure of a 
vehicle backward movement assisting apparatus 
according to Embodiment 4, in which means for in- 
dicating an acquisition of a turn angle comprises a 
dedicated button. 

Best Mode for carrying out the Invention 

[0024] Embodiments according to the present inven- 
tion will be described below with reference to attached 20 
drawings. 

Embodiment 1 

[0025] As shown in Fig. 1 , a camera 2 for picking up 25 
the rear view of a vehicle 1 is installed at the rear portion 
of the vehicle 1 . A rear portion bumper 3 of the vehicle 
1 is disposed at a side end portion close to the view 
range of the camera 2. A monitor 4 composed of a color 
type liquid crystal display is disposed at the driver's seat 30 
of the vehicle 1 . The monitor 4 is usually used as a dis- 
play device of a navigation apparatus, and is structured 
so that the image picked up by the camera 2 is displayed 
thereon when a shift lever 5 provided at the driver's seat 
is operated to target a backward movement position. 35 
The front wheels 6 as steered wheels are steered by 
operating a steering wheel 7. 

[0026] Fig. 2 shows the structure of a vehicle back- 
ward movement assisting apparatus during parallel 
parking operation according to Embodiment 1 of the *o 
present invention. The camera 2 is connected to an im- 
age processor 8. The image processor 8 is connected 
to the monitor 4 via a mon itoring control ler 9. The vehicle 
1 is provided with a rear position switch 10 for detecting 
whether the shift lever 5 is changed to the backward *s 
movement position. A steering angle sensor 11 for de- 
tecting a steering angle G of the steering wheel 7 is in- 
stalled to a steering shaft of the steering wheel 7. Also, 
at the driver's seat, a seesaw switch 12 to be a parallel 
parking guide line moving switch employed for moving so 
a parallel parking guide line described below on the 
monitor 4 is disposed. The rear position switch 10, the 
steering angle sensor 11 and the seesaw switch 12 are 
respectively connected to the image processor 8. 
[0027] In addition, the image processor 8 is connect- ss 
ed to a yaw rate sensor 118 as a turn angle detecting 
means. The yaw rate sensor 118 is connected to the 
shift Iever5 functioning even as an indicating means of 



a turn angle acquisition which indicates the timing for 
detecting the turn angle of a vehicle, and a detecting 
means of a rotation speed difference between a right 
wheel and a left wheel 120 for recognizing the start of 
5 turn of a vehicle. Note that the detecting means of a ro- 
tation speed difference between a right wheel and a left 
wheel 120 can be composed of, for example, two rota- 
tion speed sensors respectively installed on the left 
wheel and the right wheel. 

[0028] A display signal is usually input from a naviga- 
tion apparatus (not shown) so to be displayed on the 
monitor 4. However, when a display signal is input from 
the image processor 8, the monitoring controller 9 con- 
ducts the display on the monitor 4 based on the display 
signal from the image processor 8. 
[0029] The image processor 8 is provided with a CPU 
13, a ROM 14 storing the control program, an image 
processing processor 1 5 processing image data picked 
up by the camera 2, an image memory 1 6 storing image 
data processed by the image processing processor 15, 
and an operation RAM 17. The display controlling 
means according to the present invention is composed 
of the image processor 8, the monitoring controller 9 and 
the rear position switch 10. 

[0030] The CPU 1 3 is operated based on the control 
program stored in the ROM 14. When the shift lever 5 
is changed to the backward movement position by the 
rear position switch 10 and the advance into a parallel 
parking mode is detected, as shown in Fig. 3A, a display 
data is created in a predetermined cycle on a screen 1 9 
of the monitor 1 4, in which a pair of parallel parking guide 
lines 30 and 31 disposed symmetric to the right and left 
and a rectangular vehicle space mark 32 disposed ther- 
ebetween are superimposedly displayed on the image 
picked by the camera 2. As shown in Fig. 3B, the parallel 
parking guide lines 30 and 31 and the vehicle space 
mark 32 are flexibly movable in a vertical direction on 
the screen 1 9 of the monitor 4 by operating the seesaw 
switch 12 disposed at the drivers seat. 
[0031] Further, the CPU 13 displays and moves the 
vehicle space mark 32 along on one of the parallel park- 
ing guide lines 30 and 31 of the screen 1 9 of the monitor 
4 in accordance with the steering angle 6 of the steering 
wheel 7 at that time based on the output signal of the 
steering angle sensor 1 1 . For example, when the steer- 
ing wheel 7 is returned leftward, as shown in Fig. 3C, 
the vehicle space mark 32 is moved leftward along on 
the parallel parking guide line 30 on the left side of the 
screen. When the steering wheel 7 is returned right- 
ward, the vehicle space mark 32 is moved in a right di- 
rection along on the parallel parking guide line 31 on the 
right side of the screen. 

[0032] Also, as shown in Fig. 3D, the CPU 1 3 creates 
a display data in a predetermined cycle, in which an eye 
mark 23 informing a driver of the return timing of the 
steering wheel 7 is superimposedly displayed on the im- 
age picked up by the camera 2 to be displayed. The eye 
mark 23 includes a shape in accordance with the pre- 
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dieted parking position at the time of backward move- 
ment of the vehicle 1 in the state that the steering wheel 
7 is returned. When the eye mark 23 is superimposed 
on a target parking space PS, a driver is informed that 
the position is the return position. 
[0033] Next, a method for drawing the parallel parking 
guide lines 30 and 31 and the vehicle space mark 32 
will be described with reference to Fig. 4. As shown in 
Fig. 4, when the center of a rear accelerator of the ve- 
hicle 1 is assumed to be the origin in the state that the 
vehicle is appropriately parked at the parking space PS, 
the Y-axis is taken in a direction of backward movement 
of the vehicle 1 and in parallel with a road. The X-axis 
is taken in a direction perpendicular to the Y-axis. Also, 
it is assumed that the widthwise corner of the parking 
space PS is a target point T, and its coordinates are T 
(W/2, a), where W indicates a vehicle width and a indi- 
cates a rear overhang. The vehicle 1 at a vehicle posi- 
tion M moves backward while being turned at an angle 
a with a radius of Rm with a point C1 as a center (first 
turn), and when the vehicle reaches a vehicle position 
P, the steering wheel 7 is turned in a reverse direction 
so that the steering angle becomes maximum. In this 
state, the vehicle 1 is moved backward with a radius of 
Rc with a point C2 as a center (second turn), to thereby 
appropriately park the vehicle at the parking space PS. 
[0034] On the screen 19, the parallel parking guide 
lines 30 and 31 are moved up or down by operating the 
seesaw switch 12, to thereby be superimposed on the 
rear end line of the parking space. Thus, the Y coordi- 
nate Tmy of a point Tm corresponding to the target point 
T of the parking space PS is obtained in the case where 
it is assumed that the vehicle 1 at the vehicle position M 
is moved in parallel to the origin, that is, the parking 
space PS. 

[0035] The Y coordinate My of the center of the rear 
accelerator of the vehicle 1 at the vehicle position M is 
represented as follows based on the Ymy. 

My = Tmy - a 

[0036] Assuming that K1 , K2 and K3 are known coef- 
ficients, the radius Rm of the first turn from the vehicle 
position M to the vehicle position P is obtained as follows 
through the steering angle 6 of the steering wheel 7 at 
this time. 

Rm = B/tan(K1 *9 2 + K2-G + K3) [B: known coefficient] . 

Further, the angle a is obtained from the following rela- 
tion. 

sin a = My/(Rc + Rm) 
Next, the X coordinate Tmx of the point Tm is obtained 



from the following relation. 

Tmx = (Rc + Rm)-(1 -cos a) + W/2 

5 

The vehicle space mark 32 can be drawn at the position . 
corresponding to the steering angle e with the point Tm 
(Tmx, Tmy) as the rear end. 

[0037] On the screen 19, the steering angle 0 is 

10 changed by operating the steering wheel 7, as a result 
of which the vehicle space mark 32 is moved along the 
parallel parking guide lines 30 and 31 and then super- 
imposed on the parking space PS. Thus, an appropriate 
steering angle 9 corresponding to the vehicle position 

is m can be obtained. 

[0038] Next, a method for drawing the eye mark 23 
will be described. The eye mark 23 can be regarded as 
the outer configuration of the vehicle 1 in the state that 
the vehicle 1 is appropriately parked at the parking 

20 space PS, which is viewed from the vehicle position P 
that is the return position of the steering wheel 7. There- 
fore, the vehicle 1 being appropriately parked at the 
parking space PS is turned by the angle a with the center 
C2 of the second turn as a center and drawn as the eye 

25 mark 23. 

[0039] In general, in the case where a point P (Xp, Yp) 
is turned by an angle a with a point C (Xc, Yc) as a cent- 
er, a point P' (Xp 1 , Yp') is represented as follows: 

30 

Xp' = (Xp - Xc)*cos y + (Yp - Yc)-sin y + Xc 



Yp 1 = (Xp - Xc)-sin y + (Yp - Yc)-cos y + Yc 

35 

Therefore, the eye mark 23 shown in Fig. 3D can be 
drawn by using the coordinates C2 (-Rc, 0) of the center 
C2 and the angle a. 

[0040] Also, the parallel parking guide lines 30 and 31 

40 and the vehicle space mark 32 are configured to be in- 
clined on the screen 1 9 so that the parallel parking can 
be easily performed even when the stop position of the 
vehicle 1 is inclined with respect to the parking space 
PS to be a target. That is, as shown in Fig. 5, assuming 

45 the center of the rear accelerator of the vehicle 1 
stopped inclined with respect to the parking space PS 
as the origin O, the Y-axis is taken just behind the vehicle 
1 at that time and the X-axis is taken in a direction per- 
pendicular to the Y-axis. When obtaining the turn angle 

so (j> of th e vehicle 1 , based thereon, the vehicle space mark 
32 is inclined in a direction of the inclination $ and the 
relative coordinates with respect to the rear accelerator 
center GP is given to the point indicating the outer con- 
figuration of the vehicle space mark 32. 

55 [0041] Assuming that the steering angle of the first 
turn from the origin O to the vehicle position P is p, and 
in the case where it is assumed that the vehicle 1 is 
moved to the position in parallel with the parking space 
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PS while keeping the turn radius Rm of the first turn, the 
steering angle of the first turn is a, the following relations 
are obtained. 

sin <x= (GPy-cosl(j>l + Rnvsinl<)>l)/(Rc + Rm) 



Therefore, the coordinates TP (YPx, TPy) of the rear ac- 
celerator center TP in the parking space PS in accord- 
ance with the steering amount of the steering wheel 7 
are represented as follows: 

TPx = Rm-(Rc + Rm)-cosp + Rc.cosl<)> I 



Tpy = (Rc + Rm)-sinp 4- Rc-sinl<|>l 

[0042] The point indicating the outer configuration of 
the vehicle space mark 32 is drawn relative to the point 
TP. 

[0043] Also, the eye mark 23 is drawn at the position 
in which the vehicle 1 is rotated by the angle p in the 
direction of the origin O with the center C1 of the first 
turn as a center in the state that the vehicle 1 is appro- 
priately parked at the parking space PS. 
[0044] Next, an operation of the vehicle backward 
movement assisting apparatus during parallel parking 
will be described. First, as shown in Fig. 6, a vehicle 
moves straight ahead along a line CL in parallel with the 
target parking space PS and reaches a vehicle position 
A. During the above operation, the yaw rate sensor 118 
keeps detecting the angle speed of the vehicle until the 
vehicle reaches a vehicle position B. Until the vehicle 
reaches the vehicle position A while advancing along 
the line CL, the vehicle moves straight ahead. There- 
fore, the right wheel and the left wheel of the vehicle 
rotate at the same rotation speed, and there is not nearly 
a difference of the rotation speed detected by the de- 
tecting means of a rotation speed difference between a 
right wheel and a left wheel 120, whereby it is recog- 
nized that the vehicle moves straight ahead. Then, while 
the vehicle moves straight ahead, the angle speed in a 
yaw direction of the vehicle detected by the yaw rate 
sensor 118 is kept being canceled. 
[0045] . Then, a driver gives an appropriate steering 
angle around where the vehicle passes the vehicle po- 
sition A on the side of the target parking space PS, and 
the vehicle is moved to the vehicle position B inclining 
by the turn angle <(> from the line CL in parallel with the 
target parking space PS, to thereby be stopped. When 
the vehicle starts to be turned towards the position B, 
the detecting means of a rotation speed difference be- 
tween a right wheel and a left wheel 1 20 detects the dif- 
ference of the rotation speed between the right wheel 



and the left wheel. The above difference of the rotation 
speed becomes the predetermined value or more, 
whereby it is recognized that the vehicle starts to be 
turned. The steering angle speed of the vehicle, which 
s is detected by the yaw rate sensor from the turn start, Is 
added as a yaw angle. 

[0046] When the driver operates the shift lever 5 so 
as to be set to the backward movement position at the 
vehicle position B, the yaw angle at this time is detected 
10 as the turn angle $ from the vehicle position A at the time 
of starting turn with the yaw angle in the base state. That 
is, the operation for manipulating the shift lever 5 so as 
to be set to the backward movement position is the op- 
eration for indicating the timing for determining the turn 
15 angle Also, based on the detection signal from the 
rear position switch 10, as shown in Fig. 3A, the image 
processor 8 displays the pair of parallel parking guide 
lines 30 and 31 disposed symmetric to the right and left 
and the vehicle space mark 32 disposed therebetween 
20 on the screen 19 of the monitor 4 so as to be superim- 
posed on the image picked by the camera 2. At this time, 
the image processor 8 displays the parallel parking 
guidelines 30 and 31 and the vehicle space mark 32 to 
be inclined on the screen 1 9 based on the turn angle <)>. 
25 [0047] While viewing the display of the screen 1 9 of 
the monitor 4, the driver operates the seesaw switch 1 2 
to move the parallel parking guidelines 30 and 31 and 
the vehicle space mark 32 up and down. As shown in 
Fig. 3B, when the parallel parking guide line 30 is su- 
30 perimposed on the rear end line U of the parking space 
PS, the operation of the seesaw switch 1 2 is completed. 
[0048] Here, when the steering wheel 7 is returned to 
the left, the vehicle space mark 32 gradually moves left- 
ward along the parallel parking guide line 30 in accord- 
35 ance with the steering amount of the steering wheel 7. 
Then, as shown in Fig. 3C, when the vehicle space mark 
32 is superimposed on the parking space PS, the vehi- 
cle 1 is moved backward while the steering angle e of 
the steering wheel 7 is retained. Thus, the vehicle 1 is 
40 turned with a radius of Rm. At that time, the driver can 
move the vehicle 1 backward while ensuring the safety 
of the periphery of the vehicle with his eyes being avert- 
ed from the screen 1 9. 

[0049] When the first turn starts, the CPU 13 com- 
45 pletes the display of the parallel parking guide lines 30 
and 31 and the vehicle space mark 32, and instead dis- 
plays the eye mark 23 so as to be superimposed on the 
image picked up by the camera 2. With the backward 
movement of the vehicle 1 , the parking space PS grad- 
50 ually approaches the eye mark 23 on the screen 19. 
Then, as shown in Fig. 3D, when the parking space PS 
is superimposed on the eye mark 23, it is judged that 
the vehicle 1 reaches the vehicle position P, and the ve- 
hicle 1 is stopped. 
55 [0050] Next, the steering angle of the steering wheel 
7 is made maximum in the reverse direction during a 
static turn, and in this state, the vehicle 1 is moved back- 
ward. At this time, the driver can move the vehicle 1 
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backward while ensuring the safety of the periphery of 
the vehicle 1 with his eyes being averted from the screen 
19. As a result, the vehicle 1 appropriately enters the 
parking space PS. When the driver recognizes a gap 
between the vehicle and the rear, or when the side por- 
tion of the vehicle 1 becomes in parallel with a road side, 
the vehicle 1 is stopped and the lateral parking is com- 
pleted. 

[0051] The general custom is such that a vehicle is 
stopped inclinedly with respect to the target parking 
space to start the parking operation. However, in Em- 
bodiment 1 , even in the state where the vehicle 1 is 
stopped at the position inclined with respect to the target 
parking space PS, the parallel parking guide lines 30 
and 31 are superimposed on the rear end line U of the 
parking space PS on the screen 1 9 by only the operation 
of the seesaw switch 12. Further the steering wheel 7 is 
steered to superimpose the vehicle space mark 32 on 
the parking space PS, whereby the parallel parking at 
the parking space PS can be easily performed. 
[0052] Note that, the parking at the parking space 
which is located in a backward direction to the left is de- 
scribed above, but, in a similar manner, the parallel park- 
ing at the parking space which is located in a backward 
direction to the right can also be performed. Also, the 
parallel parking guide lines are moved by the seesaw 
switch 1 2, but, the present invention is not limited to this. 
For example, the movement display may be conducted 
with the touch panel equipped on the screen of the mon- 
itor 4. 

Embodiment 2 

[0053] In Embodiment 1 , the detecting means of a ro- 
tation speed difference between a right wheel and a left 
wheel 120 is employed as means for recognizing the 
start of the turn of the vehicle. However, the present in- 
vention is not limited to this. For example, as shown in 
Fig. 22, the recognizing means may be comprised of a 
vehicle speed sensor 300 and the steering angle sensor 
1 1 . In this case, when the vehicle speed sensor detects 
a vehicle speed faster than a constant value and the 
steering angle sensor detects a steering angle larger 
than a predetermined angle so as to turn the vehicle, it 
can be recognized that the vehicle turn is started out of 
the state of the vehicle being moved straight. Also, as 
another modified embodiment, as shown in Fig. 23, in- 
stead of the detecting means of the rotation speed dif- 
ference between a right wheel and a left wheel 120, a 
dedicated button 301 may also be employed. That is, 
the driver presses the dedicated button at the vehicle 
position A in Fig. 6 : whereby it may be recognized that 
the vehicle turn is started. 

Embodiment 3 

[0054] In Embodiment 1 , the yaw rate sensor 11 8 is 
employed as the turn angle detecting means for detect- 



ing the turn angle of the vehicle from the turn start. How- 
ever, the present invention is not limited to this. For ex- 
ample, as shown in Fig. 24, the detecting means may 
be composed of the steering angle sensor 1 1 and a trav- 

5 el distance sensor 302. That is, the turn radius of the 
vehicle is obtained based on the steering angle detected 
by the steering angle sensor 11 and the travel distance 
is obtained by the travel distance sensor. Thus, the turn 
angle of the vehicle can be detected based on the infor- 

10 mat ion of the travel amount with the obtained turn radi- 
us. Also, as another modified embodiment, as shown in 
fig. 25, instead of the yaw rate sensor 11 8, a geomag- 
netism sensor 303 can also be employed. 

15 Embodiment 4 

[0055] In Embodiment 1 , the shift lever 5 is employed 
as the indicator of a turn angle acquisition for indicating 
the timing for detecting the turn angle. However, the 
20 present invention is not limited to this. For example, as 
shown in Fig. 26, a dedicated button 304 may also be 
employed. 

Embodiment 5 

[0056] In Embodiments 1 to 4, the case where the 
present invention is applied to parallel parking is de- 
scribed as an example. However, the present invention 
can also be applied to lateral parking. That is, according 

30 to the present invention, the turn angle of the vehicle 
can be detected with a vehicle position D as a standard 
in Fig. 7. Therefore, in a vehicle position F where the 
turn angle is 0° , the vehicle is finally turned at a 90° 
angle therefrom before advancing into the target parking 

35 space. Thus, a steering assistance locus f by 90° can 
be drawn, and a steering assistance locus e by 90 - <j>° 
can be drawn at a vehicle position E of the turn angle 
Therefore, when a constant locus, for example, by 
90°, is drawn regardless of the turn angle of the vehicle 

40 position where the backward movement is started, as 
the vehicle approaches to the target parking space, the 
top end portion of the locus is displayed so as to be off 
the target parking space, whereby there is a fear that an 
appropriate steering becomes difficult to be performed. 

45 However, when the length of the locus is adjusted in ac- 
cordance with the detectable turn angle according to the 
present invention, the driver steers so that the top end 
of the locus is contained in the target parking space, 
thereby the driver can conduct the appropriate lateral 

50 parking and easily grasp the backward movement 
amount. 

Embodiment 6 

55 [0057] As shown in Fig. 8, a camera 202 for picking 
up the rear view of a vehicle 201 is installed at the rear 
portion of the vehicle 201 . A rear portion bumper 203 of 
the vehicle 201 is disposed at a side end portion close 
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to the view range of the camera 202. A monitor 204 com- 
posed of a color type liquid crystal display is disposed 
at the driver's seat of the vehicle 201 . The monitor 204 
is usually used as a display apparatus of a navigation 
apparatus. The monitor 204 is structured such that the 
image picked up by the camera 202 is displayed thereon 
when a shift lever 205 provided at the driver's seat is 
operated to a backward movement position. Front 
wheels 206 as steered wheels are steered by operating 
a steering wheel 207. 

[0058] Fig. 9 shows the structure of the vehicle back- 
ward movement assisting apparatus during parallel 
parking operation according to Embodiment 6 of the 
present invention. The camera 202 is connected to an 
image processor 208. The image processor 208 is con- 
nected to the monitor 204 via a monitoring controller 
209. A steering angle sensor21 0 for detecting the steer- 
ing angle 9 of the steering wheel 207 is installed to the 
steering shaft of the steering wheel 207 of the vehicle 
201. Also, at the driver's seat, a mode operation button 
211 for performing operations by selecting various kinds 
of modes, a seesaw switch 212 to be a first switch and 
a seesaw switch 213 to be a second switch, by which a 
moving guide display described later is moved in parallel 
and rotated on the monitor 204, are disposed. Each of 
the steering angle sensor 210, the mode operation but- 
ton 21 1 , the seesaw switch 21 2 and the seesaw switch 
213 is connected to the image processor 208. 
[0059] The monitoring controller 209 normally inputs 
a display signal from a navigation apparatus (not shown) 
to perform the display on the monitor 204. However, 
when a display signal is input from the image processor 
208, the display is performed on the monitor 204 based 
on the display signal from the image processor 208. 
[0060] The image processor 208 is provided with a 
CPU 214, a ROM 215 storing the control program, an 
image processing processor 216 for processing image 
data picked up by the camera 202, an image memory 
217 storing image data processed by the image 
processing processor 21 6, and an operation RAM 21 8. 
[0061 ] The display controlling means according to the 
present invention is composed of the image processor 
208, and the monitoring controller 209 described above. 
[0062] The CPU 21 4 is operated based on the control 
program stored in the ROM 21 5. When the parallel park- 
ing mode is selected by the mode operation button 211 , 
as shown in Fig. 10A, the CPU 214 creates the display 
data in a predetermined cycle, in which a rectangular 
vehicle space mark 220 disposed at a substantially cent- 
er portion of the screen of the monitor 204, parallel park- 
ing guide lines 221 and 222 extended from the rear ends 
of the vehicle space mark 220 to the right and left and 
in parallel with the direction of the vehicle width, and par- 
allel parking guide lines 223 and 224 extended from the 
front ends of the vehicle space mark 220 to the right and 
left and in parallel with the direction of the vehicle width, 
are superimposedly displayed on the image picked up 
by the camera 202. 



[0063] Further, when the rotating seesaw switch 213 
disposed at the driver's seat is operated, as shown in 
Fig. 1 0B, on the screen of the monitor 204, the CPU 21 4 
creates display data in a predetermined cycle, in which 
auxiliary lines 225 and 226 extended from the left ends 
of the vehicle space mark 220 in parallel with the length- 
wise (longitudinal) direction of the vehicle, and auxiliary 
lines 227 and 228 extended from the right ends of the 
vehicle space mark 220 in parallel with the lengthwise 
direction of the vehicle are superimposedly displayed on 
the image picked up by the camera 202. 
[0064] When the seesaw switch 212 disposed at the 
driver's seat is operated, the vehicle space mark 220, 
the parallel parking guide lines 221 to 224 and the aux- 
iliary lines 225 to 228 are moved together in an up-and- 
down direction within the screen. Further, by operating 
the seesaw switch 21 3, the vehicle space mark 220, the- 
ses become flexibly rotatable. 

[0065] Further, the CPU 21 4 causes all of the vehicle 
space mark 220, the parallel parking guide lines 221 to 
224 and the auxiliary lines 225 to 228 to move, upon 
display thereof along the parallel parking guide lines 221 
and 223 orthe parallel parking guide lines 222 and 224, 
which is performed in accordance with the steering an- 
25 gie 6 of the steering wheel 207 at that time, based on 
the output signal of the steering angle sensor 201 . For 
example, when the steering wheel 207 is turned to the 
left, as shown in Fig. 10D, the vehicle space mark 220, 
the parallel parking guide lines 221 to 224 and the aux- 
30 Hiary lines 225 to 228 are moved in a left direction along 
the parallel parking guide lines 221 and 223 indicated 
in the left side of the screen. 

[0066] Also, when a driver selects a learning function 
mode for parallel parking, the CPU 214 stores in a mem- 

35 ory (not shown) the inclination angle of the moving guide 
display which is rotated by the operation of the seesaw 
switch 213 in a series of parallel parking sequences is 
conducted. When the parallel parking mode is selected 
by the mode operation button 211 , the moving guide dis- 

40 play is performed based on the past average inclination 
angle. 

[0067] Next, the operation of the vehicle backward 
movement assisting apparatus during parallel parking 
operation will be described with reference to the flow- 

45 chart of Fig. 11. First, the vehicle 201 is stopped at a 
position inclined-with respect to the parking space PS, 
and when the parallel parking mode is selected by the 
mode operation button 21 1 on the screen of the monitor 
204 shown in Fig. 12 : a back guidance menu shown in 

so Rg. 13 appears. Here, "learning of parallel parking 
needed" is selected at step S1 . 
[0068] At step S2, the CPU 21 4 reads out the average 
inclination angle of the past stored in a memory (not 
shown). At step S3, the CPU 214 displays the vehicle 

55 space mark 220 and the parallel parking guide lines 221 
to 214 on the screen of the monitor 204 in accordance 
with the inclination angle which is read out so as to be 
superimposed on the image picked up by the camera 
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202, as shown in Fig. 10A. 

[0069] The vehicle space mark 220 and the parallel 
parking guide lines 221 to 224 are displayed in a inclined 
state based on the past accumulated results. Thus, the 
vehicle space mark 220 and the parallel parking guide 
lines 221 to 224 may match with the inclination of the 
parking space PS at this point. However, when a driver 
judges that the vehicle space mark 220 and the parallel 
parking guide lines 221 to 224 still do not match with the 
inclination of the parking space PS, the seesaw switch 
213 is operated so as to make the vehicle space mark 

220 and the parallel parking guide lines 221 to 224 
match with the inclination of the parking space PS. 
When the seesaw switch 21 3 is operated, the CPU 214 
additionally displays the auxiliary lines 225 to 228 ex- 
tended from the vehicle space mark 220 in a lengthwise 
direction of the vehicle as shown in Fig. 1 0B. Then, the 
vehicle space mark 220, the parallel parking guide lines 

221 to 224 and the auxiliary lines 225 to 228 are rotated 
and displayed in accordance with the operation amount 
of the seesaw switch 21 3 at step S4. The driver operates 
the seesaw switch 21 3 so that the right line and the left 
line of the vehicle space mark 220 and the auxiliary lines 
225 to 228 become in parallel with the side lines of the 
parking space PS. 

[0070] Next, the driver operates the seesaw switch 
212 so that the parallel parking guide lines 221 to 224 
are superimposed on the rear end line and the front end 
line of the parking space PS as shown in Fig. 1 0C. 
[0071] Here, as shown in Fig. 10D, the driver operates 
the steering wheel 207 so that the vehicle space mark 
220 is superimposed on the parking space PS : and 
thereafter the vehicle 201 is moved backwards while re- 
taining the steering angle G of the steering wheel 207. 
Here, the CPU 21 4 ends the display of the vehicle space 
mark 220, the parallel parking guide lines 221 to 224 
and the auxiliary lines 225 to 228, and instead as shown 
in Fig. 10E, an eye mark 229 is fixedly displayed so as 
to be superimposed on the image picked up by the cam- 
era 202. At the position where the parking space PS is 
superimposed on the eye mark 229, the driver judges 
that the vehicle reaches the vehicle position P and stops 
the vehicle. Further, the steering angle of the steering 
wheel 207 is made maximum in the reverse direction 
during a static turn, and in this state, the vehicle 1 is 
moved backward, to thereby complete parallel parking. 
[0072] In the above manner, a series of the sequenc- 
es of parallel parking is completed at step S5. Thereaf- 
ter, since "learning of parallel parking needed" has been 
already selected at step S6, operation proceeds to step 
S7. The CPU 214 writes the inclination angle of the mov- 
ing guide display made at the present step S4 in the 
memory (not shown), and calculates and then stores the 
average value of the inclination angles of the past. This 
average value of the inclination angle is used for the se- 
quence of parallel parking of the next time. 
[0073] Note that, when selecting "learning of parallel 
parking not-needed" at step S1, the average value of 



the inclination angles stored in the memory is initialized 
at step S8, that is, set to be zero, and the operation pro- 
ceeds to step S3. Since the inclination angle is 0° in the 
state, the moving guide display is represented so as to 
5 be displayed upright with respect to the screen as shown 
in Fig. 14. 

[0074] Further, since "learning of parallel parking not- 
needed" is selected, the processing is completed with- 
out performing the writing of the inclination angle and 
10 the calculation of the average value at step S7. 

Embodiment 7 

[0075] Fig. 15 illustrates the structure of the vehicle 
15 backward movement assisting apparatus during parallel 
parking operation according to Embodiment 7. The 
present vehicle backward movement assisting appara- 
tus is the apparatus of Embodiment 6 shown in Fig. 9, 
provided with a right-or-left selection switch 230 dis- 
20 posed at the driver's seat. The right-or-left selection 
switch 230 is connected to the image processor 208. 
Note that, the image processor 208 is equipped with a 
memory used for the left parallel parking and a memory 
for the right parallel parking. 
25 [0076] When selecting the parallel parking mode, a 
driver selects either of the right parallel parking or the 
left parallel parking by the right-or-left selection switch 
230. 

[0077] The CPU 214 stores the average value of the 
30 past inclination angles in the left parallel parking in the 
memory used for the left parallel parking and stores the 
average value of past inclination angles in the right par- 
allel parking In the memory used for the right parallel 
parking, so that each of the average values is separately 
35 stored. When either of the right parallel parking or the 
left parallel parking is selected by the right-or-left selec- 
tion switch 230 t the average value of the inclination an- 
gle corresponding to the parallel parking of the selected 
direction is read out from the memory corresponding 
40 thereto, and the moving guide display is represented in 
accordance with the average value. 

Embodiment 8 

45 [0078] In Embodiment 8, the image processor 208 
judges the direction of parallel parking based on the 
steering angle detected by the steering angle sensor 
210. The structure of the vehicle backward movement 
assisting apparatus is similar to that of Embodiment 1 

50 shown in Fig. 9. Note that, the image processor 208 is 
equipped with a memory used for the left parallel parking 
and a memory for the right parallel parking. 
[0079] The operation of the vehicle backward move- 
ment assisting apparatus according to Embodiment 8 

55 will be described with reference to a flowchart shown in 
Fig. 16. 

[0080] First, the vehicle 201 is stopped at a position 
inclined with respect to the parking space PS. A driver 
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selects a parallel parking mode by the mode operation 
button 211. Then "learning of parallel parking needed" 
is selected at step S11. 

[0081] At step S12, the CPU 214 reads out the aver- 
age inclination angle of the left parallel parkings per- 
formed in the past, which is stored in the memory (not 
shown) used for the left parallel parking. At step S13, 
the CPU 214 displays the vehicle space mark 220 and 
the parallel parking guide lines 221 to 214 on the screen 
of the monitor 204 in accordance with the inclination an- 
gle which is thus read out, so as to be superimposed on 
the image picked up by the camera 202 as shown in Fig. 
17A. 

[0082] At the following step S1 4, the CPU 21 4 judges 
whether the steering angle detected by the steering an- 
gle sensor 210 is greater than 45° in a right direction. 
Here, when a driver tries to start the left parallel parking, 
the driver does not turn the steering wheel 207 but starts 
the operation of the seesaw switch 21 3. Therefore, mov- 
ing from step S14 to step S15, the CPU 214 displays 
the moving guide display for the left parallel parking as 
the moving guide display. When, in a manner similar to 
that in Embodiment 6, a series of the sequences of the 
left parallel parking is completed at step S16, the CPU 
21 4 writes the inclination angle of the moving guide dis- 
play in this sequence in the memory (not shown) used 
for the left parallel parking, and calculates and then 
stores the average value of the inclination angles of the 
past. This average value of the inclination angle is used 
in the next left parallel parking. 

[0083] Also , when the driver tries to start the right par- 
allel parking, after the moving guide display used for the 
left parallel parking is represented at step S1 3, the driver 
starts to return the steering wheel 207 to a right direction 
with the intention of performing the right parallel parking. 
Then, when the steering angle of the steering wheel 207 
becomes greater than 45° to a right direction, the CPU 
214 judges the direction of parallel parking as the right 
one. At step S18, the past average inclination angle of 
the right parallel parking, which is stored in the memory 
(not shown) used for the right parallel parking, is read 
out. Then, the CPU 21 4 displays the vehicle space mark 
220 for the right parallel parking and the parallel parking 
guide lines 221 to 21 4 on the screen of the monitor 204 
in accordance with the inclination angle, which is thus 
read out, so as to be superimposed on the image picked 
up by the camera 202, as shown in Fig. 17B. 
[0084] Thereafter, the operation of the right parallel 
parking is performed in a similar manner to the case of 
the left parallel parking. That is, first, the seesaw switch 
13 is operated, thereby the inclination of the moving 
guide display is made to match on the inclination of the 
parking space PS. In that case, when a series of the 
sequences of the right parallel parking is completed at 
step S19, the CPU 214 writes the inclination angle of 
the moving guide display in this sequence on the mem- 
ory (not shown) used for the right parallel parking at step 
S20, and calculates and stores the average value of the 



past inclination angles. The average value of the incli- 
nation angle is used in the sequence of the next right 
parallel parking. 

[0085] Note that, when selecting "learning of parallel 
5 parking not-needed" at step S11 , the moving guide dis- 
play such as shown in Fig . 1 4, which is displayed upright 
with the inclination angle 0°, is represented at step S21 . 
At step S22, a series of the sequences of the parallel 
parking is performed, to thereby complete the process- 
10 ing. 

[0086] In Embodiment 8, the steering angle of the 
steering wheel 7, by which it is judged whether the di- 
rection of parallel parking is a right one or not, is not 
limited to 45° in a right direction. The other value may 
15 be also applicable. 

Embodiment 9 

[0087] Fig. 1 8 shows the structure of the vehicle back- 
20 ward movement assisting apparatus during parallel 
parking operation according to Embodiment 9. The ve- 
hicle backward movement assisting apparatus, in the 
apparatus of Embodiment 6 shown in Fig. 9, is provided 
with a yaw rate sensor 231 at the vehicle 201 . The yaw 
rate sensor 231 is connected to the image processor 
208. Note that, the image processor 208 is equipped 
with a memory used for the left parallel parking and a 
memory for the right parallel parking. 
[0088] As shown in Fig. 1 9, the travel locus of the ve- 
hicle 201 generally differs between the left parallel park- 
ing and the right parallel parking. Therefore, the direc- 
tion of parallel parking is judged based on the angle 
changes of the vehicle 201 . 

[0089] The operation of the vehicle backward move- 
35 ment assisting apparatus according to Embodiment 9 
will be described with reference to a flowchart shown in 
Fig. 20. 

[0090] First, the vehicle 201 is stopped at a position 
inclined with respect to the parking space PS. The par- 
40 altel parking mode is selected by the mode operation 
button 211 and "learning of parallel parking needed" is 
selected at step S31 . 

[0091] The CPU 214 obtains the peak value of the 
yaw rate angle for a predetermined time period before 
45 stopping a vehicle during parallel parking operation, for 
example, until 10 seconds before stopping the vehicle, 
based on the yaw rate detected by the yaw rate sensor 
231. 

[0092] Then, when the peak value is larger than +5°, 
50 it is judged that the direction of parallel parking is a left 
one. At step S33, the past average inclination angle, 
which is stored in the memory (not shown) used for the 
left parallel parking, is read out, and the vehicle space 
mark 220 and the parallel parking guide lines 221 to 21 4 
55 are displayed on the screen of the monitor 204 so as to 
be superimposed on the image picked up by the camera 
202 in accordance with the inclination angle. 
[0093] At the next step S34, a series of the sequences 



11 



21 



EP1 199 225 A1 



22 



of the left parallel parking is completed. At step S35, the 
C PU 21 4 writes the inclination angle of the moving guide 
display in this sequence in the memory (not shown) 
used for the left parallel parking, and calculates and 
stores the average value of the past inclination angles. 
The average value of the inclination angle is used in the 
sequence of the next left parallel parking: 

At step S32, when the peak value is smaller than 
-5°, it is judged that the direction of parallel parking 
is a right one. At step S36, the past average incli- 
nation angle, which is stored in the memory (not 
shown) used for the right parallel parking, is read 
out, and the vehicle space mark 220 and the parallel 
parking guide lines 221 to 21 4 are displayed on the 
screen of the monitor 204 so as to be superimposed 
on the image picked up by the camera 202 in ac- 
cordance with the inclination angle. 
At the next step S37, a series of the sequences of 
the right parallel parking is completed. At step S38, 
the CPU 21 4 writes the inclination angle of the mov- 
ing guide display in this sequence in the memory 
(not shown) used for the right parallel parking and 
calculates and stores the average value of the past 
inclination angles. This average value of the incli- 
nation angle is used in the sequence of the next 
right parallel parking. 

[0094] Additionally, at step S32, when the peak value 
of the yaw rate angle is -5° or larger but +5° or smaller, 
the direction of parallel parking cannot be judged. 
Therefore, the moving guide display such as shown in 
Fig. 1 4, which is represented upright with the Inclination 
angle 0° is displayed at step S39. At step S40, a series 
of the sequences of parallel parking is performed, to 
thereby complete the processing. 
[0095] Note that, even when "learning of parallel park- 
ing not-needed" is selected at step S31, the operation 
proceeds to step S39 and step S40, to thereby complete 
the processing. 

[0096] Incidentally, the predetermined time required 
for stopping a vehicle during parallel parking operation 
is not limited to 1 0 seconds before stopping the vehicle. 
However, it is preferable that the predetermined time is 
set to be from about 5 seconds to 10 seconds. 
[0097] Also, the peak value of the yaw rate angle for 
judging whether the direction of parallel parking is a right 
one or a left one is not limited to +5° and -5°. The other 
value may be also applicable. 

[0098] Note that, as shown in Fig. 21 , when the vehi- 
cle 201 is equipped with a vehicle speed sensor 232 in- 
stead of the yaw rate sensor 231 , and the angle changes 
of the vehicle 201 in the predetermined time required for 
stopping a vehicle during parallel parking operation is 
obtained from the steering angle detected by the steer- 
ing angle sensor 210 and the vehicle speed detected by 
the vehicle speed sensor 232, the judgment whether the 
direction of parallel parking is a right one or a left one 



can also be conducted. Further, when the vehicle 201 
is equipped with a distance sensor, instead of the vehi- 
cle speed sensor 232, the judgment whether the direc- 
tion of parallel parking is a right one or a left one can be 
5 conducted based on the angle changes of the vehicle 
201 . 

[0099] Incidentally, in the above-described Embodi- 
ments 6 to 9, the average value of the inclination angle 
may be the average value for all the parallel parkings 
10 that have been performed in the past or the average val- 
ue for the last predetermined number of parallel parking 
performed in the past. 

[0100] As described above, according to the vehicle 
backward movement assisting apparatus of the present 

15 invention according to claims 1 to 5 S even In the state 
where a vehicle is stopped at a position inclined with 
respect to the target parking space, the guide display 
based on the turn angle is provided, whereby a driver 
can easily park the vehicle. 

20 [0101] According to the vehicle backward movement 
assisting apparatus according to claim 6, the rear view 
of a vehicle picked up by the camera during the back- 
ward movement of the vehicle is displayed on the mon- 
itor, and therewith the moving guide display and the 

25 fixed guide display are represented as the guide display 
during parallel parking so as to be superimposed on the 
screen of the monitor, and the past rotation angle of the 
moving guide display by the second switch is learned 
and stored, and then the moving guide display is repre- 

30 sented on the screen of the monitor at the stored rotation 
angle. Therefore, the steering timing and the steering 
amount appropriate to each driver are guided and the 
driver can park a vehicle with ease and high accuracy. 
[0102] According to the vehicle backward movement 

35 assisting apparatus according to claim 7, in the position 
where a vehicle is stopped, the second switch is oper- 
ated so that the inclination of the parallel parking guide 
lines and the inclination of the vehicle space mark are 
made to match the target angle with respect to the park- 

40 ing space on the screen of the monitor, and thereafter 
the first switch is operated so that the parallel parking 
guide lines are superimposed on the target positions of 
the parking space, and the steering wheel is turned until 
the vehicle space mark is superimposed on the vehicle 

45 space. Then, the vehicle is moved backward while re- 
taining the steering wheel in that state, and the vehicle 
is stopped at the position where the eye mark is super- 
imposed on the target point, and then the vehicle is 
moved backward during a static turn by making the 

so steering angle maximum in a reverse direction. With on- 
ly the above operations, the parallel parking to the park- 
ing space can be completed. 

[0103] According to the vehicle backward movement 
assisting apparatus according to claim 8, when either of 
55 the left parallel parking or the right parallel parking is 
selected by the selection switch, the moving guide dis- 
play and the fixed guide display used for the selected 
parallel parking are represented on the screen of the 
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monitor. Therefore, each of the left parallel parking and 
the right parallel parking is learned, whereby it become 
easier to perform parallel parking in both cases. 
[0104] According to the vehicle backward movement 
assisting apparatus according to claim 9, first the mov- 
ing guide display and the fixed guide display used for 
either of the left parallel parking or the right parallel park- 
ing are displayed with a higher priority on the monitor 
screen, and thereafter the judgment whether the direc- 
tion of parallel parking is a right one or a left one is per- 
formed based on the value detected by the steering an- 
gle sensor. In the case where the direction of parallel 
parking thus judged is different from that in the moving 
guide display and the fixed guide display which are first 
displayed, the moving guide display and the fixed guide 
display are changed to one used for the other direction. 
Therefore, by only steering the steering wheel, the judg- 
ment whether the direction of parallel parking is a right 
one or a left one is automatically performed and each of 
the left parallel parking and the right parallel parking is 
learned, whereby it becomes easier to perform parallel 
parking in both cases. 

[0105] According to the vehicle backward movement 
assisting apparatus according to claim 1 0, the judgment 
whether the direction of parallel parking is a right one or 
a left one is performed based on the angle changes of 
a vehicle during a predetermined time before stopping 
the vehicle for parallel parking on the basis of the yaw 
rate delected by the yaw rate sensor. The moving guide 
display and the fixed guide display for the parallel park- 
ing m the judged direction are displayed on the screen 
of the monitor. Therefore, the judgment whether the di- 
rection of parallel parking is a right one or a left one is 
automatically performed, and each of the left parallel 
parking and the right parallel parking is learned, where- 
by it becomes easier to perform parallel parking in both 
cases. 



Claims 



1 . A vehicle backward movement assisting apparatus 
during parking, comprising: 

a camera for picking up the rear view of a ve- 
hicle; 

a monitor disposed at a driver's seat; 
a recognizing means for recognizing a start of 
turn of the vehicle; 

a detecting means for detecting a turn angle of 
the vehicle after the start of turn; 
means for indicating an acquisition of a turn an- 
gle for indicating a timing for detecting the turn 
angle to the means for detecting a turn angle; 
and 

means for controlling a display, for displaying 
the image by the camera on the monitor while 
the vehicle being moved backward, and for su- 



perimposedly displaying on the screen of the 
monitor a guide display for assisting the vehicle 
drive during parking operation, and a guide dis- 
play based on the turn angle detected by the 
5 means for detecting a turn angle. 

2. A vehicle backward movement assisting apparatus 
according to claim 1 , characterized in that the rec- 
ognizing means is composed of means for detecting 

10 the rotation speed difference between a right wheel 
and a left wheel, a vehicle speed sensor, a steering 
angle sensor or a dedicated button. 

3. A vehicle backward movement assisting apparatus 
15 according to claim 1 , characterized in that the 

means for detecting a turn angle is composed of a 
yaw rate sensor, a steering angle sensor, a travel 
distance sensor or a geomagnetism sensor. 

20 4. A vehicle backward movement assisting apparatus 
according to claim 1 , characterized in that the 
means for indicating an acquisition of a turn angle 
is composed of a shift lever or a dedicated button. 

25 5. A vehicle backward movement assisting apparatus 
during parking according to claim 1 , characterized 
in that the guide display representing a display 
used for parallel parking includes: 

30 a parallel parking guide line displayed on the 

screen of the monitor in accordance with the 
turn angle detected by the means for detecting 
a turn angle; 

a vehicle space mark displayed so as to be 
35 moved along on the parallel parking guide line 

on the screen of the monitor in accordance with 
a steering angle of a steering wheel; and 
an eye mark which is displayed so as to be fixed 
at a predetermined position of the screen of the 
40 monitor, and which guides the turn point of the 

steering wheel. 

6. A vehicle backward movement assisting apparatus 
during parallel parking, characterized by compris- 
es ing: 

a camera for picking up the rear view of a ve- 
hicle; 

a monitor disposed at a driver's seat; 
so a steering angle sensorfor detecting a steering 

angle of a steering wheel; 
means for controlling a display, for displaying 
the image by the camera on the monitor while 
the vehicle being moved backward, and for su- 
55 perimposedly displaying on the screen of the 

monitor a guide display for assisting the vehicle 
drive during parking operation; and 
a first switch and a second switch which are dis- 
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posed at the driver's seat of the vehicle, and by 
which the moving guide display on the screen 
of the monitor is moved in parallel and rotated, 
respectively, 

characterized in that: the moving guide dis- 
play includes a parallel parking guide line and a ve- 
hicle space mark displayed so as to be moved along 
on the parallel parking guide line in accordance with 
the steering angle of the steering wheel detected by 
the steering angle sensor; and the fixed guide dis- 
play includes an eye mark, which is fixedly dis- 
played at the predetermined position of the screen 
of the monitor and which guides a return point of the 
steering wheel; and the means for controlling a dis- 
play learns and stores the past rotation angle of the 
moving guide display made by the second switch 
and represents the moving guide display on the 
screen of the monitor at the stored rotation angle. 

7. A vehicle backward movement assisting apparatus 
during parallel parking according to claim 6, char- 
acterized in that: in the position where a vehicle is 
stopped, the second switch is operated so that the 
inclination of the parallel parking guide line and the 
inclination of the vehicle space mark are superim- 
posed on a target regarding a parking space on the 
screen of the monitor; thereafter, the first switch is 
operated so that the parallel parking guide line is 
superimposed on the target regarding the parking 
space on the screen of the monitor; the steering 
wheel is returned so that the vehicle space mark is 
superimposed on the parking space; the vehicle is 
moved backward while retaining the steering wheel 
at that position, and the vehicle is stopped at the 
position where the eye mark is superimposed on the 
parking space; and then the vehicle is moved back- 
ward during a static turn so that the steering angle 
of the steering wheel becomes maximum in a re- 
verse direction, whereby the vehicle is appropriate- 
ly parked in tandem at the parking space. 

8. A vehicle backward movement assisting apparatus 
during parallel parking according to claim 6, com- 
prising a right-or-left selection switch disposed at 
the driver's seat of the vehicle, for selecting one of 
the right parallel parking and the left parallel park- 
ing, wherein the means for controlling a display rep- 
resents the moving guide display and the fixed 
guide display for the parallel parking selected by the 
right-or-left selection switch on the screen of the 
monitor. 

9. A vehicle backward movement assisting apparatus 
during parallel parking according to claim 6, where- 
in the means for controlling a display comprising the 
steps of: 



representing the moving guide display and the 
fixed guide display used for one of the right par- 
allel parking and the left parallel parking with a 
priority on the screen of the monitor; thereafter 
5 judging whetherthe direction of parallel parking 

is a right one or a left one, based on the steering 
angle detected by the steering angle sensor; 
and 

representing the moving guide display and the 
10 fixed guide display used for the other direction 

on the screen of the monitor in the case of the 
parallel parking performed in a direction differ- 
ent from that in case the moving guide display 
and the fixed guide display displayed with a 
15 high priority. 

10. A vehicle backward movement assisting apparatus 
during parallel parking according to claim 6, com- 
prising a yaw rate sensor for detecting the yaw rate 
of the vehicle, wherein the means for controlling a 
display judges whether the direction of parallel 
parking is a right one or a left one in accordance 
with the angle changes of the vehicle, in the prede- 
termined time required for stopping the vehicle for 
performing parallel parking, based on the yaw rate 
detected by the yaw rate sensor, and the moving 
guide display and the fixed guide display of parallel 
parking of the judged direction are represented on 
the screen of the monitor. 
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